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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a flat thin square shape cell. 
[0002] 

[Description of the Prior Art] Various new cells have come to be desired with portable-izing of a device. As a result, the nickel 
hydoride battery, the lithium cell, etc. were developed newly. However, not only utilization of a fuel cell subsystem with new being 
wished but a new cell configuration is searched for strongly. 3y the conventional cell, especially the cell which is using metal casing, 
the shape of a cylindrical shape was a standard configuration. This can be obturated airtight and is because it excels in productivity. In 
order to raise the space efficiency at the time of containing to a device in recent years, a square shape cell [ as / whose appearance 
configuration is a rectangular parallelepiped configuration or a rectangular parallelepiped configuration in which each part was 
rounded off] has been put in practical use. However, while airtight obturation was easy for this method, it had the problem that 
productivity was very low and cell cost cost dearly. Moreover, it was very difficult technically to make it the above flat thin container 
to some extent. 

[0003] Then, as a method which was excellent in the productivity which obturates a square shape cell, obturation by the double- 
seaming method and the press method (method which carries out caulking obturation using some metal mold divided into each part 
and a bay) was considered. However, these methods had the problem that airtight obturation was difficult, moreover, laser welding 
differing ~ an obturation portion - a collar — since it rose to the **, it became a bigger sheathing area than internal electrode area, and 
the problem that it was remarkable and difficult also had sheathing processing by the heat-shrinkable tubing further used for the square 
shape cell which obturated by the cylindrical cell or laser welding conventionally. Sheathing processing is needed in order to prevent 
the corrosion of a cell, to prevent short ** by contact of cells or to display the items mentioned required for each cell. There is a thing 
of being weak, to the stress from the outside as another trouble of a flat thin cell. One depends the thing about bending, and another on 
an impact from [ at the time of making it fall ] the side, moreover — if it is going to obtain a flat thin cell — many cases ~ the container 
and lid of a flat mold ~ with —**** — that moisture penetration of the minute amount from the heat welding section is not avoided 
also in this case although obturated with the heat welding film etc., and an obturation portion ~ a collar — since it rises to a **, it will 
become a bigger sheathing area than internal electrode area. Although invention of achieving the function of a gasket when the resin 
material by which coating is carried out to the material (metal plate) of a cell case and a lid carries out airtight obturation with a 
duplex firewood bundle method or a press method was performed in JP, 6-23 67 50, A in order to solve these problems, moisture 
penetration was not able to be prevented completely. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention ~ the trouble of said conventional technology — canceling — comparatively - 
- simple — mass production — possible — and reinforcement ~ large ~ further — high energy — it is in offering a density flat thin 
square shape cell. 
[0005] 

[Means for Solving the Problem] a wide mouth side opens this invention wide to an one direction - having - and the circumference 
of this wide mouth side ~ a collar ~ with a flat thin container portion which consists of a metal simple substance which has a 
configuration portion In a flat thin square shape cell which carried out airtight obturation of the part for a configuration portion and a 
covering device by metal cementation between portions which consist of a metal simple substance and serve as a lid of this container 
portion - a cell element - containing ~ moreover, a collar of said flat thin container portion ~ By offering a flat thin square shape cell 
by which this cell is characterized by satisfying the following requirements, said technical problem was solvable. 
** a collar which carried out airtight obturation ~ have a portion which carried out bending of a part of configuration [ at least ] in the 
direction of a pars basilaris ossis occipitalis of a container portion. 

** The length of a bending flange of the container thickness direction from a tip of a portion which carried out bending to a wide 
mouth side should be 1/2 or more [ of container thickness of said container portion ]. In addition, about an outside surface of the 
above-mentioned container and/or a lid, covering etc. can be processed with materials other than a metal or a metal. 
[0006] Namely, although the conventional flat thin square shape cell has a trouble of being weak, to force bent physically By flat thin 
square shape cell of this invention, bending reinforcement and shock resistance from the cell side are improved sharply, the necessity 
of paying big attention also to handling of a cell ~ being lost — moreover, the former - an obturation portion ~ a collar — it rose to a 
**, and it came to be able to perform sheathing processing by heat-shrinkable tubing which was difficult to process it simple, and it 
became possible [ obtaining a flat thin square shape cell of high energy density ]. 

[0007] In a flat thin square shape cell of this invention, when a tip of a portion and a pars basilaris ossis occipitalis of a flat thin 
container portion which carried out bending were located in the same plane, sheathing processing by heat-shrinkable tubing became 
simple. A reliable flat thin square shape cell can be obtained now by improving sharply bending reinforcement and shock resistance 
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from the cell side especially. Moreover, by using that by which this ****** portion was processed into length to which a tip of a 
portion and a pars basilaris ossis occipitalis of a flat thin container portion which carried out bending are mostly located in the same 
plane, before performing bending, time and effort cut to an even length after processing the length at a tip of a portion which carried 
out bending could be saved, compaction of a large baton was attained, and reduction of cost was brought about. The above "the same 
plane" may be the thing of the range of "being the inside of the same plane mostly" that what is necessary is just to be while [ "while / 
plane /" ] doing the above effects so. When making it a tip of a portion and a pars basilaris ossis occipitalis of a flat thin container 
portion which carried out bending mostly located in the same plane, sheathing processing by heat-shrinkable tubing became simple. 
[0008] said bending - a collar - by carrying out bending of the four sides of a configuration portion to coincidence, compaction of a 
large baton is attained and reduction of cost can be brought about. By using press working of sheet metal at this time, a bending flange 
controlled more by precision can be processed now, compaction of a large baton was attained, and reduction of cost was brought 
about. To a wide mouth side, a range of the range of 70 degrees - 90 degrees is 80 degrees - 90 degrees desirable still more preferably, 
and the necessity of an angle of this flange that carried out bending of bending reinforcement and shock resistance from the cell side 
being sharply improved more by this invention, and paying big attention also to handling of a flat thin square shape cell was lost. 
[0009] By making metal cementation of this ****** portion into ultrasonic jointing in this invention, the reliable airtight obturation 
section was obtained, and compaction of a large baton was attained, and reduction of cost was brought about. Furthermore, by making 
metal cementation of this ****** portion into laser welding in this invention, the reliable airtight obturation section was obtained, and 
compaction of a large baton was attained, and reduction of cost was brought about. Although this invention is hereafter explained 
further to details by making a case of a lithium secondary battery into an example, this invention is not limited to these. In addition, a 
non-aqueous solvent and an electrolyte salt fully refined, are what was made into moisture of 20 ppm or less, and used a thing of cell 
grade which performed deoxidation and denitrification further, and all actuation was performed under an inert gas ambient 
atmosphere. 
[0010] 

[Example] The example 1 (positive electrode) polyvinylidene-fluoride 3 weight section was dissolved in the N-methyl pyrrolidone 38 
weight section, the graphite 9 weight section was added as the LiCoO250 weight section and an electric conduction agent as an active 
material, with the homogenizer, mixed distribution was carried out under the inert atmosphere, and the coating for positive electrodes 
was adjusted. After applying this to 20-micrometer aluminium foil both sides using the wire bar in atmospheric air and drying it for 30 
minutes 125 degrees C, compression formation was carried out and the band-like positive electrode 1 was obtained. Both sides made 
sum total thickness after shaping the same as that of 70 micrometers of thickness. 

(Negative electrode) The polyvinylidene fluoride 2 weight section was dissolved in the N-methyl pyrrolidone 58 weight section, the 
2500-degree-C burned-product 40 weight section of corks was added, by the roll mill method, mixed distribution was carried out 
under the inert atmosphere, and the coating for negative electrodes was adjusted. In atmospheric air, on 20-micrometer copper foil, 
spreading and after drying 100 degrees C for 15 minutes, compression formation of this was carried out, and the band-like negative 
electrode 3 was obtained. Both sides made sum total thickness after shaping the same as that of 80 micrometers of thickness. 
[001 1] The volume of the separator 2 which consists of said band-like positive electrode 1, the band-like negative electrode 3, and a 
fine porosity polypropylene film with a thickness of 25 micrometers was carried out to the shape of an ellipse many times, and the 
negative electrode 3 as shown in drawing 1 , the separator 2, the positive electrode 1, and the ellipse-like swirl type electrode object 4 
that carried out the laminating to the order of a separator 2 (however, not shown [ this separator ]) were created. Thus, the produced 
swirl type electrode object 4 was contained in the flat [ made from aluminum ] thin container 5 which performed insulating processing 
to the interior as shown in drawin g^ . When the size of the flat [ made from aluminum ] thin container 5 contains a flange by 
48x90x3mm, it is 58x100x3mm (board thickness of aluminum: 0.2mm). Spot welding was carried out to the negative-electrode 
terminal 10 which drew the negative-electrode lead 9 made from nickel from the negative-electrode charge collector, and formed it in 
the cell lid 7 at the positive-electrode terminal 8 which drew the positive-electrode lead 6 made from aluminum from the positive- 
electrode charge collector, and formed it in the cell lid 7. The size of the cell lid 7 is 58x100mm. This flat thin container 5 was 
arranged in reduced pressure pouring-in equipment, it carried out reduced pressure pouring in of the electrolytic solution of 1.0 mols / 
lLiPF6 solution which dissolved in ethylene carbonate/dimethyl carbonate (1/1: volume ratio) into this container, and the flange 1 1 of 
four sides was obturated by argon gas arc welding in piles for the lid. Then, it left 1mm of weld zones, the four corner sections were 
cut off for the square, and it bent one side of these flanges at a time in angle of 90 degrees in the direction of the lower part. After 
bending, the flange which has come out caudad rather than the cell pars basilaris ossis occipitalis was cut off, and the flat thin square 
shape cell with a size [ of this invention ] of 50x92x3mm was obtained by wrapping the whole cell except a terminal area in heat- 
shrinkable tubing. The cross section of this flat thin square shape cell container is shown in drawing 3 . The length of 13 is expressed 
and, as for the length of the bending flange of this invention, container thickness expresses 12. The capacity density and the cycle 
property which carried out the charge and discharge of the cell produced as mentioned above at the current rate of 1/3C were 
evaluated. Capacity evaluation was performed by the capacity density of the cell per unit projected area from the upper part, and the 
unit was expressed as (mAh/cm2). Moreover, when the cycle property became 80% of initial capacity, it was evaluated. The impact 
resistance test dropped these ten flat thin square shape cells from a height of 100cm on the desk which consists of a marble from the . 
side, and measured the percent defective which happens by it. Under [ all / thing / that to which capacity fell rapidly after the drop test 
here, and / which started the malfunction by internal short-circuit / as a defect ]. Measurement of a baton measured the time amount 
which the production process from the closure of the flange in a trial plant to bending takes. 

[0012] It is the same as that of an example 1 except performing bending processing of example 2 flange to four-side coincidence. 
[0013] It is the same as that of an example 1 except setting to the metal mold (dice) of bending R 0.5 which installed the container 
(58x100x3mm) which obturated example 3 flange by argon gas arc welding in the press machine, dropping up metal mold (punch), 
and processing it by bending to four-side coincidence in punch load 1 50kgf. 

[0014] Before performing example 4 bending, it is the same as that of an example 3 except having processed into the cell lid and the 
flange punching processing as beforehand s hown in t h e length to which the tip o f a portion and the pars basilaris ossis occipitalis of a 
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flat thin container portion which carried out bending are located in a **** same plane at drawing 4 . 

[0015] except for having welded the flange of 54 sides of examples by the ultrasonic welding method — an example 4 - the same . 
Ultrasonic welding welded to the flange perimeter, shifting an arm head using an arm head with a welding area of 20x3mm. so that it 
may have a 2mm lap. Welding performed ultrasonic welding using the 20kHz batch type welder on the amplitude of 20 micrometers, 
pressure 15kgf. and conditions with a weld time of 0.2 sec/shot. 

[0016] It is the same as that of an example 4 except having welded the flange of 64 sides of examples bv the YAG laser. The YAG 
laser was irradiated along with a part for the center section of the stuck flange. For 370V and L7ms. the conditions of welding are the 
pulses of 1 50pps and were performed with the scan speed of 20 mm/s. 

[0017] It is the same as that of an example 1 except not performing example of comparison 1 bending. 

[0018] It is the same as that of an example 1 except having welded the flange of 24 sides of examples of a comparison with the heat 
welding film (product made from polypropylene). 
TOO 191 
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[0021] It bends with the length of the bending flange bent at 90 degrees to the wide mouth side at drawing 5 , and relation with a load 
is shown. An experiment records the maximum load which took the near edge where it fixes in so that it may come to the edge of a 
plinth at which the amount of [ of a cell longitudinal direction ] center section became a right angle, and a cell is not being fixed to 
apply the load to down from the upper part, and to bend to the angle of 30 degrees. 

[0022] It bends to drawing 6 , and bends with the angle to the wide mouth side of a flange, and relation with a load is shown. An 
experiment records the maximum load which took the near edge where it fixes in so that it may come to the edge of a plinth at which 
the amount of [ of a cell longitudinal direction ] center section became a right angle, and a cell is not being fixed to apply the load to 
down from the upper part, and to bend to the angle of 30 degrees. 

[0023] The relation of the angle and percent defective to the wide mouth side of a bending flange in the impact resistance test from the 
side is shown in drawing 7 . The impact resistance test dropped these ten flat thin square shape cells from a height of 100cm on the 
desk which consists of a marble from the side, and measured the percent defective which happens by it. Under [ all / thing / that to 
which capacity fell rapidly after the drop test here, and / which started the malfunction by internal short-circuit / as a defect ]. 
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[0024] 

[Effect] 1 . The necessity of bending claim 1, and reinforcement and the shock resistance from the cell side being improved sharply, 
and paying big attention also to the handling of a cell was lost, moreover, the former - an obturation portion - a collar ~ it rose to the 
**, and it came to be able to perform sheathing processing by the heat-shrinkable tubing which was difficult to process it simple, and 
it became possible [ obtaining the flat thin square shape cell of high energy density ]. 

2. The necessity of sheathing processing by claim 2 heat-shrinkable tubing becoming simple, and bending reinforcement and the shock 
resistance from the cell side being improved sharply, and paying big attention also to the handling of a cell was lost. 

3. The time and effort cut to an even length after processing the length at the tip of the portion which carried out claim 3 bending 
could'be saved, compaction of a large baton was attained, and reduction of cost was brought about. 

4. The necessity of bending from claim 4, and reinforcement and the shock resistance from the cell side being improved sharply, and 
paying big attention also to the handling of a flat thin square shape cell was lost. 

5. The airtight obturation section with high claim 5 and 6 reliability was obtained, and compaction of a large baton was attained, and 
reduction of cost was brought about. 

6. claims 7 and 8 ~ compaction of a large baton was attained and reduction of cost was brought about. 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an ellipse-like swirl type electrode object. 

[Drawing 2 ] It is drawing showing what welded the positive-electrode lead made from aluminum, and the negative-electrode lead 

made from nickel on a flat [ made from aluminum ] thin container, a flat [ made from aluminum ] thin container, and a cell lid. 

[Drawing 3] It is drawing showing the cross section of the cell container after bending processing. 

[Drawing 4] It is drawing showing punching processing of a cell lid or a cell container of four sides. 

[Drawing 5] It is drawing in which bending with the length of a bending flange and showing relation with a load. 

[Drawing 6] It is drawing in which bending with the angle to the wide mouth side of a bending flange, and showing relation with a 

load. 

[Drawing 7] It is drawing showing the relation of the angle and percent defective to the wide mouth side of a bending flange in the 
impact resistance test from the side. 
[Description of Notations] 

1 Band-like Positive Electrode 

2 Separator 

3 Band-like Negative Electrode 

4 Swirl Type Electrode Object 

5 Flat [ made from Aluminum ] Thin Container Which Performed Insulating Processing to Interior 

6 Positive-Electrode Lead made from Aluminum 

7 Cell Lid 

8 Positive-Electrode Terminal 

9 Negative-Electrode Lead made from Nickel 

10 Negative-Electrode Terminal 

1 1 Flange 

12 Container Thickness 

13 The Length of Bending Flange 

[Translation done.] 
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